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Abstract

The Hospital Outpatient Space Utilization project was conducted on behalf of
Cincinnati Children’s Hospital Medical Center (CCHMC) according to their written
specifications. It resulted in a software tool that reports on the occupancy rate of the
hospital’s outpatient exam rooms. As part of their ongoing effort to drive out cost and
streamline their operations, CCHMC desired a web-accessible application that can
answer the question “Is our clinic exam room capacity being utilized efficiently for
outpatient services?” Analysis and presentation of information that answers this question
is made available by our web application across all CCHMC divisions and clinic
locations in Greater Cincinnati.

Clinic space utilization for outpatient services is a function of the length of patient
visits, how many exam rooms exist within clinics and to what divisions they are assigned,
and when clinics are open for business. Features in our application include calculation
and aggregation of simulated data extracted from their medical records system (EPIC),
persistent storage of this data, the ability to change key variables that affect calculations,
and reports that display information for the primary information consumers, hospital
Business Directors.

Valid users can access our application via a browser. Once authenticated, users
can display the outpatient exam room space utilization for all outpatient facilities
aggregated by division, clinic, and the day of the week.

Vi



1. Project Description and Intended Use

The Hospital Outpatient Space Utilization project was conducted on behalf of
Cincinnati Children’s Hospital Medical Center (CCHMC) according to their written
specifications. It resulted in a software tool that reports on the percent utilization of
outpatient exam rooms. According to CCHMC’s project documentation, our software
application had to answer the question “Is our clinic exam room capacity being utilized
efficiently” (17)? Analysis and presentation of information that answers this question is
made available by our web application across all CCHMC divisions and clinic locations
in Greater Cincinnati.

“Clinic space utilization is a function of how long visits take with patients, how
many rooms are assigned to a clinic, and when a clinic is scheduled” (17). Therefore,
features in our application include calculation and aggregation of data that simulates data
extracted from their medical records system (EPIC), persistent storage of this data, the
ability to change key variables that affect calculations, and reports for the primary
information consumers, hospital Business Directors.

Any valid user can access this application via a browser. Once authenticated, the
web application allows interaction with the user, including the ability to enter, edit and
extract information regarding outpatient exam room usage. Users can display outpatient
exam room space utilization data aggregated by division, clinic location and the day of
the week by drilling down into those areas for greater specificity.

Note that once authenticated, the user is presented only with the information that

they are allowed to view. It is important that the user is only presented with information



that is pertinent to their division, and that all data gathered from patient records be

anonymized.

1.1 Problem Statement

1.1.1 Overview

Hospitals, similar to other businesses and organizations, continually need to
evaluate their operations and expenditures in order to stay viable. The problem area that
we are addressing with our project is related to hospital operations for outpatient services.

As a result of continuing research and improved medical procedures, more
outpatient services can be offered by hospitals. As the ability to offer these services over
inpatient care has expanded, there appears to be an overall long term trend toward
outpatient services. Provided that the quality of care isn’t affected, it makes sense to
trend toward outpatient services. “Cost efficiency has been increased by the shift to
outpatient surgery (4).” In fact, this has been recognized by Congress when "policy
change was intended to encourage the shift of surgical procedures from inpatient to less
costly ambulatory [outpatient] settings” (16).

From a practical standpoint, hospitals and medical centers offering healthcare,
need to understand and manage the infrastructure and cost required to provide these
outpatient services. As such, healthcare providers analyze the space requirements of
providing such services. In order to drive out cost, it is important to understand what
fixed space resources a provider has and how this interrelates to services provided. “It’s

very hard to get cost out of facilities. It costs about the same to use 50 percent or 80



percent of a space, so it’s important to look at operational opportunities to maximize
facility use (11).”

Research suggests that hospitals across the country are dealing with the same
reality. At Lee Memorial Hospital in Fort Myers, Florida, for example, Dave Kistel, Vice
President of Facilities, stated "we're trying to make sure that we utilize our space wisely,
create great work environments for staff, and efficiencies in operations” (15). “After
determining baseline measures of current capacity and utilization, hospitals can apply
benchmarks for market demand, financial impact, labor productivity, facility and
workload capacity, and space allocation, efficiency and effectiveness (15).” Another
example is the Kettering Medical Center in Dayton, Ohio which “for years has been
struggling to find a way to accommodate steadily increasing inpatient and outpatient
volume and rapidly evolving technology within its landlocked footprint” (15).

It is apparent that understanding, analyzing and managing outpatient space
utilization presents a significant problem in the healthcare industry. This is the focus of
our local project at CCHMC. Work is underway at CCHMC to understand and optimize
clinical capacity management. Specifically, they “need to measure current space
utilization in order to identify where opportunities for improvement exist” (1).

The impact of this work is real and substantial. According to CCHMC, there
were a total of 825,804 outpatient visits in 2009 (5). So the impact of improving
availability and cost improvements through space optimization could affect thousands of
patients’ access to health care in the future.

Our project is an operational efficiency improvement project that enables

management to make well informed decisions regarding outpatient usage of hospital



resources. “Given the current health care reform focus on cost, optimal utilization of
fixed resources such as staff and space to optimize patient care and safety while reducing
costs, has already provided a robust business model for ROl (6).”

CCHMC Outpatient Clinical Systems Improvement’s goal is to measure exam
room space consumption this year, and optimize that space the following year. Their
purpose is to increase efficiency and productivity (2).

At our project’s inception, they had no application in place to aid in achieving this
goal. They looked into other solutions, including open source options, but had only a
spreadsheet application to track related data. Spreadsheet files can be an inaccurate or
unreliable way to track information because of their potential mobility and duplication.
While commercial and open source healthcare software exists, it appears it is too broad in

scope. In other words, it is overkill for our specific detailed requirements.

1.1.2 Specifics

Unlike other hospital services, such as emergency, outpatient services at hospitals
are generally services rendered at the hospital via an appointment, similar to a doctor’s
office. CCHMC has many exams rooms available for this purpose. These rooms are
used by approximately 30 different hospital divisions at approximately 14 locations in
Greater Cincinnati (8). Examples of hospital divisions are Cardiology, Neurology and
Dermatology.

For most cases, patient flow through these rooms starts as patients arrive for either
a 30 or 60 minute appointment. A Registration Clerk checks the patients in, and a nurse

calls them to get vital signs. Inside the exam room, treatment is provided to the patients



by a caregiver. Upon completion of treatment, the patient checks out and a cycle time or
length of stay (LOS) can be calculated. Cycle time is measured from the time a patient is
called to vital signs to the time they check out.

Cycle time of patient flow through exam rooms is of interest to CCHMC because
it is a metric that suggests the efficiency of care delivery, and is also a component of
calculating exam room space requirements. The number and length of cycle times need
to be collected and analyzed. Given their existing space constraints, analysis of this data
will determine how many patients can be seen and whether more space should be
requested. The need to securely store, analyze and present this outpatient data is the basis
of our IT project.

One of the benefits realized by such a solution that can store, analyze and present
outpatient data is the ability of hospital management to improve the amount and quality
of care through an enhanced understanding of outpatient service metrics. Consider the
example of an underutilized exam room (<65% occupancy), and that of an over utilized
exam room (>85% occupancy) (1). In the case of an underutilized exam room, suppose a
certain type of treatment can only be given in particular rooms, and only two of those
rooms exist. If those two rooms were identified as being underutilized, more patients
could be scheduled to receive services in those rooms. Next, suppose treatments given in
an over utilized exam room were often interrupted, delayed or cancelled because of room
scheduling conflicts. These patients may get shuffled around, spend extra time in the
waiting area, or even have to reschedule their appointment. By avoiding overcrowded
rooms through enhanced planning, patients would no doubt feel they have received better

service and overall care.



A more tangible benefit realized by a solution that can store, analyze and present
outpatient data is the ability of hospital management to optimize existing and future
space. Hosting exam rooms requires overhead in terms of utility expenses and labor
costs. Exam rooms require maintenance. By ensuring that room use is optimal, cost is
driven out while maintaining quality of care. An obvious example is a scenario where
each of two rooms is occupied for only a few hours a day. If patients could be rerouted to
use only one exam room in this case, the cost of maintaining the other could be mitigated.

Given CCHMC'’s goal of achieving optimal utilization of fixed resources, our
solution, by making data available that was unavailable, enables the hospital to maximize
care while driving out unnecessary time and cost associated with patient flow through

outpatient exam rooms.

1.2 Stakeholders

The primary stakeholders of our project are CCHMC Outpatient Clinical Systems
Improvement and Jana Bazzoli, Vice President of Clinical Affairs. The *Outpatient
Space Utilization Tool’ project is headed by Outpatient Clinical Systems Improvement
and Jana Bazzoli is the Project Lead. She works closely with directors to improve
clinical care and systems (9). Dr. Keith Marsolo, Director of Software Development and
Data Warehouse, is the secondary stakeholder. His development team, with whom we
worked, is responsible for the delivery of the solution. Finally, the overall organization
and patients that receive services from CCHMC are indirect stakeholders in this project

as they will be affected by its success.



1.3 Description of the Solution

The data points collected include the number of new and returning patients, the
amount of time they are in treatment (cycle time), the exams rooms used, and the hours of
operation of those exam rooms. From these data points, the solution application performs
appropriate calculations of exam room utilization (in percentage), and makes that
information available for decision makers.

Security is also an important concern. Therefore, the solution implements role
based authentication. It segments the information presented, based on the role of the
user.

Figure 1 below illustrates output data from the requirement specifications.
CCHMC has provided us with this sample, which shows only sample data, not real
patient data (1). As mentioned earlier, they are using a spreadsheet application to track
related data; this is an example of the information that they want to collect. Note that
“Ambulatory” simply refers to “walk-in”, or outpatient. It does not refer to services

provided by an ambulance.



f,‘f%:(émcmnatlr Ambulatory Space Utilization
AR Summary Report for Department of Pediatrics
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Gastroenterology 4 4 61% 61%| 70% 4 4
Hematology/Oncology 4 4 B0% B0%| 70% 5 5
Human Genetics 4 4 50% 60% 7% 8 )
Infectious Diseases 4 4 50% 50% 7% ] 9
Nephrology 4 4 61% &1 %l 7% 4 4
Neurology 4 4 52%, 52%| 7% 3 3
PM&R 4 4 52% 52% 7% 3 3
Psychiatry 7 7 28% 29% 7% ] 3
Pulmonology 7 7 29% 29%,| 7% 3 3
Rheumatology 4 4 31% 31 %) 7% 2 2
Sports Medicine I 2 2
Qverall Dept. of Peds 3 97 93
Key Assumptions
f. Space estimstes bazed on highest use day of week. =65%  Underatiiization of Corrent Space
7 Length of stay indicates time in treatment area onby _ Owerutiliration of Current Space
5. Room calculations rounded to near vwhole room number . E5%-85% Opbimal Space Ulilization

Figure 1. Sample output from CCHMC project requirements (1)

Although the exact number of people who will use the solution is unknown, there
will be at least 30. There are 30 divisions and they are geographically dispersed across
the city. As mentioned earlier, the primary target users are Business Directors. At some
point, it is likely that their staff and other hospital administrators will want or need
access. So the system is scalable to accommodate potentially hundreds of users over
time. A simple client based solution would likely be problematic in terms of deployment
(e.g. installation time, incompatible hardware or operating system). The most logical
choice was to implement our solution as a web based application. Because the
application is intended to reside in one secured, well maintained location, and accessed

via a web browser, many potential compatibility and availability issues are avoided.



Furthermore, the amount of time that support administrators spend maintaining the

system is reduced using a web application verses a client based application.

1.4 User Profile

The primary users of the application are Business Directors. Their staff of
administrators and other hospital management personnel are also likely candidate users.
These users are well acclimated to the use of windows and web-based interfaces. Each is
familiar with accessing applications, entering and editing data in forms, and viewing
reports. Little training should be required. At first there will be at least 30 users, but this
will likely grow to 100+.

The aforementioned users will generally use the solution application on a cyclic
basis, quarterly or annually. Similarly, the reports generated from the solution
application will most likely be accessed on a period basis. This does leave time between
uses. However, the simplicity of the interface should not present a problem when the

users attempt to use the system after a time lapse.

2. Design Protocols

The constraints and design considerations of our solution include design elements
in five main areas: System Interaction, Data Storage, Organizational Scheme, Interface

and Technologies.



2.1 System Interaction

Implementation of our solution at CCHMC requires direct or indirect interactions
with other systems as well as users. The data to be analyzed will be provided by both
extracts from their medical records system (EPIC) and data entered by System
Administrators. Our design simulates both methods. However, because direct EPIC
formatted output has not been authorized, format assumptions were used for our bulk data
import tool.

Authentication of application users has also been simulated to account for existing
hospital servers that perform those services (Active Directory for example).

The application requires hosting on an internal Internet Information Services (11S)
web server on CCHMC'’s network.

Similarly, the application database would be hosted by an internal secure
application server at CCHMC. Currently our database is being hosted by a third party at
winhost.com.

The Use Case Diagram in Figure 2 shows a system-level view of our solution
application. The tasks that are accomplished by the application on behalf of the actors

are enclosed in circles within the black boundary.
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Figure 2. Use case diagram: Overview of system interaction
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Note that there are a total of four actors, two human actors (equivalent to roles)
and two system actors (hardware and services). The human actors are denoted by sticks

while the system actors are denoted with box geometry, distinguishing the two types.

2.2 Data Storage

Physical implementation of the database to store all of the application data was
constrained to SQL Server 2008, as that is what CCHMC has licensed. However, the

design was left up to us. We implemented a relational database. Four tables are used to

store user and role data. Two tables are used exclusively to store historical data (prefixed

with “Audit”. The remaining tables store both the current and historical data needed for
the output. One-to-One, One-to-Many, and Many-to-Many relationships are used, with
join tables resolving the Many-to-Many relationships. See Figure 3 for a complete

diagram.
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Figure 3: RDBMS database diagram
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As previously noted, currently our database is being hosted by a third party at

winhost.com. Screenshots of the connection are included in the Proof of Design section.

2.3 Organizational Scheme

The workflow of the application and available tools are organized by user

permissions. Each role, System Administrator and Business Director, should have




different capabilities. So, depending on the login credentials, the user is directed to one

of two landing pages. Figures 4 and 5 show the headers of the two landing pages.

User Mame: Administrator

Password: eessssss

O\ Cincinnati
L] , .
Chlld rens OUTPATIENT SPACE UTILIZATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

Figure 4. Result of logging in with role as System Administrator

User Name: DirectorOfVlentalHealth

Password: eessssss

O\ Cincinnati
. ..
Chlld rens OUTPATIENT SPACE UTILIZATION

Figure 5. Result of logging in with role as Business Director

All the tools needed for each type of user are made available on these landing
pages. For example, a user with the role of System Administrator can access any of the
tools used to modify the data in the database. Users with the role of Business Director

can select and change input data used to generate utilization output.

14



2.4 Interface

The interface design elements in our application include navigation, graphics and
color scheme. A theme of our interface is that it should be simple and serious in nature.
This is contrasted against applications that are intended for entertainment or advertising,
for example. Lastly, these considerations are for internal CCHMC users as opposed to

the external public.

2.4.1 Navigation

Once logged in, users will use only text hyperlinks to access the various tools
available to them. This is accomplished using ASP.NET Master Pages. They serve as
page templates and enable access to tools seemingly without switching pages. The
advantage of this approach is that each tool is only one click away. Contrast this with
applications that require accessing menu items three levels deep in order to access desired

functionality.

2.4.2 Graphics

The use of graphics is limited because there is little need for them. The addition
of more graphics could clutter up the interface. More importantly, additional graphics
may be considered overdesign for the specified project requirements. The exception is
the logo graphic used on all master pages. It denotes ownership and branding. It is used

to assimilate our application with other interfaces used by the hospital.

15



2.4.3 Color Scheme

The colors used in our application are similar to CCHMC’s existing external
website. That site uses blue, white and gray extensively, especially in navigation. Blue,
white, gray and black are the only colors used in our application. Again, this is consistent

with our theme that is intended to convey a sense of seriousness and simplicity.

88 Cincinnati Chilsren's Hospital Mesical Cemter - Windows inbemet Explorer |

O 2./T e cecmisnreacs TR e | [W e B

J Favemtes | (X Grneinnats Chidien's Hospin Miicl Con.. k- B -0 M- Bager Galetye Tgohe -

Ok Cincinnati
Children's

change the outcome: avanc

) Be

Tracking Teen Heart 2 Champion
Trouble o 0 share your story &
Smpter methe emenges -

& intermet | Protested Mides On fa v R -

Figure 6. Children’s Hospital’s external website

2.5 Technologies

Incorporated in this section are the programming languages used as well as
development and collaboration tools. The application uses the MS ASP.NET framework
with C# as the code behind. It is written against the MS .NET 3.5 framework which

CCHMC currently has deployed.
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For code development we used MS Visual Studio 2010. MS Visio 2010 was used
for database design while MS SQL Server 2008 Management Studio was used for

database implementation.

In terms of collaboration tools, we used xp-dev.com and AnkhSVN for sub
versioning source control, allowing the two of us to work on the project simultaneously
while not overwriting each other’s code. Finally, we used a service from winhost.com to
host our database in order for the application to access the database without having to

alter connection strings in the Web.config Visual Studio project file.

3. Deliverables

Our Deliverables follow the organizational scheme explained in our design
protocols (2.3 Organizational Scheme). They are broken out by user role. Each of them

is associated with System Administrators, Business Directors, or both.

For System Administrators and Business Directors:

Create a new secure login with role and view permissions;

Login to the web application;

Access landing page showing web controls that are available based on role;
Use navigation controls to access multiple secure web pages

For Administrators Only:
e Add/Edit hospital divisions that provide outpatient services;
e Add/Edit hospital clinics that provide outpatient services;
e Add/Edit which clinics perform which division’s services;
e Add/Edit exam rooms at clinics;
e Add patient visits;
e Change current hours of operation for specific exam rooms;
e Change reporting quarter dates;
e Change optimal cycle times for clinics

17



For Business Directors Only:

Ascertain which clinic locations perform services for a specific hospital division;
Determine the space utilization of outpatient exam rooms at a specified clinic
location over a specified period of time;

Determine the space utilization of outpatient exam rooms for a specified division
over a specified period of time;

Determine the space utilization of outpatient exam rooms for a specified division
and clinic over a specified period of time;

Determine all of the above, distinguishing between new and returning patients

4. Project Planning

Our original timeline estimate from an earlier phase of the project was broken

down into general areas that we felt needed to be addressed for completion of the solution

application. Figure 7 shows these main areas.

Task Name - |Duration | [Nov'10 | Dec ‘10 |Jan 12 |Feb'11 | mar '11 [Apr11 [May '11

1[8[15[22]29] 6 [13]20[27[ 3 [10[17[24]31] 7 [14[21]28] 7 [14]21[28] 4 [11]18]25] 2 [ & [16]2z

Gather Requirements 30 days —

Design Database 10 days | —

Implement Database 10 days [

Design Data Access Layer 10 days [—

Unit Test DAL 5 days =

Develop EPIC Webmethods 10 days [—

Unit Test EPIC Webmethods 5 days =

Develop User Interface 15 days [—

Develop Authentication 10 days [

Unit Test Authentication 5days &=

Develop Business Rules 20 days [ S—

Unit Test Business Rules 5 days =]

Develop What-If Analysis 10 days —

Unit Test What-If Analysis 5 days [

Develop Reports 10 days [—

Testing/Debuging 10 days [

Deployment 5 days =

Figure 7. Original project timeline

The process of gaining authorization to attend project meetings at the hospital

took much longer than originally anticipated. Getting badge approval - filling out

18



required paperwork, obtaining immunizations and drug tests, paying badge fees, etc. -
took over two months, affecting our intended onsite interaction time with the
development staff. This was a challenge. However, we still were able to use the original
requirements to setup our development infrastructure, design and implement an RDBMS
database, create LINQ-To-SQL classes that enable retrieval, editing and deletion of data
in the database, create an authentication mechanism based on user roles, and create an

interface with most of the core functionality for the System Administrator role.

4.1 Schedule

As we became more familiar with the project requirements, we adjusted our
timeline tasks to include more well-defined deliverables. Figure 8 illustrates the rework

of the schedule in early March with the more well-defined deliverables.
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Task Name = [April [May
3/20[3/27 ] a/3 [a/10[4/17[4/2a[ 5/1 [ 5/8 [5/15[5/22]5,
Create persistent RDBMS data store (physical database) in SQL Server 2008

Create LINQ-To-SQL classes in C# to enable retrieval, editing and deletion of data
in the database

Create authentication web interface page that secures the application from
unauthorized users

Create web interface page that allows users to input and edit data
Create consistent user interface with page masters
= Create "All User" Deliverables:
Create a new secure login with role permissions
Login to the web application
Access landing page showing web controls that are available based on their role
Use navigation controls to access multiple secure web pages
= Create Administrator Deliverables:
Add, edit or delete hospital clinics that provide outpatient medical care
Add, edit or delete which clinics perform which division services
Add, edit or delete hospital divisions that provide outpatient services
Add, edit or delete exam rooms at a clinic
Add, edit or delete patient visit particulars
Change current hours of operation for specific exam rooms
Change reporting quarter dates

NN N NN N N NN NN ENEAE N SR NEY

Change optimal cycle times for clinics
= Create "Business Director” Deliverables: _—
Find which clinic locations perform services for a specific hospital division
Determine what the space utilization is of any given outpatient exam room (or || S
rooms) over a specified period of time
Determine what the space utilization is of all outpatient exam rooms within a [ ——
hospital division over a specified period of time
Determine what the space utilization is of all outpatient exam rooms within a [
hospital clinic over a specified period of time
Determine all of the above, distinguishing between new and returning patients | S—

B @B @ @<

Figure 8. Timeline for completion of remaining project deliverables

It includes all functionality applicable to both System Administrators and
Business Directors, functionality applicable to only System Administrators, and
functionality applicable only to Business Directors.

The task list in Figure 9 was developed as a guide for completing the project. It

includes tasks and dates in support of the well-defined deliverables.

Task Name
**¥%¥* Spring Qtr. 2011 Weekly Tasks *****
Tasks in green indicate a fixed due date.
Week 1 (3/28/2011 - 4/3/2011)
Backup and organize project files from previous qtrs.
Due April 4th: Plan your spring quarter by dividing the remaining work into weekly tasks.
Meet w/ advisor on project status.
Team meeting to determine next steps.
Load Clinic & Division information into database from CCHMC website.
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Due April 1st: Write and submit weekly report to advisor.

Prototype ideas for drill down

Comment all existing code and ensure all errors are handled.
Week 2 (4/4/2011 - 4/10/2011)

Create business logic to enable Business Director (BD) to determine space utilization of
outpatient exam rooms over a specified period of time.

Start developing "drilldown" functionality in Ul that allows BD to dynamically browse
utilization results.

Start creating SQL Server Reporting Services (SSRS) reports in database.
Due April 8th: Write and submit weekly report to advisor.

Week 3 (4/11/2011 - 4/17/2011)
Continue developing Ul "drilldown" functionality as defined above.
Continue development of SSRS reports in database.

Due April 18th: Submit an abstract for your project following the template for writing an
abstract in the templates section.

Due April 15th: Write and submit weekly report to advisor.

Week 4 (4/18/2011 - 4/24/2011)
Meet w/ advisor on project status (Tues 4-19 @ 3:30 pm in A309).
Continue developing Ul "drilldown" functionality as defined above.

Implement SSRS reporting functionality into Ul so BD can access reports. *AGREED TO SWITCH
TO REPORTVIEWER AT MEETING

Due April 22nd: Write and submit weekly report to advisor.
Week 5 (4/25/2011 - 5/1/2011)
Implement "drilldown" functionality in Ul enabling BD to dynamically browse utilization
results.
Test all reporting functionality, with test results and fix any bugs.
Create "Help" section in Ul.
Due April 29th: Write and submit weekly report to advisor.
Week 6 (5/2/2011 - 5/8/2011)
Meet w/ advisor on project status (Tues 5-3 @ 3:30 pm in A309).
Test all code: User testing / Testing documentation.
Add styling to Ul to make interface more attractive.
Deploy site to CD (or other media) for final report manual.
Due May 6th: Write and submit weekly report to advisor.
Week 7 (5/9/2011 - 5/15/2011)
Due May 16th: Submit a draft for your report. The draft will be evaluated and returned to you
within a week.
Due May 13th: Write and submit weekly report to advisor.
Week 8 (5/16/2011 - 5/22/2011)
Meet w/ advisor on project status (Tues 5-17 @ 3:30 pm in A309).
Create Final Presentation.
Due May 20th: Write and submit weekly report to advisor.
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Week 9 (5/23/2011 - 5/29/2011)
Present on 5/23/2011.
Implement changes on Final Report from Hazem's feedback.
Due May 27th: Write and submit weekly report to advisor.
Week 10 (5/30/2011 - 6/5/2011)
Meet w/ advisor on project status (Tues 5-31 @ 3:30 pm in A309).
Complete work on Final Report & professionally bind.

Due June 6th: Submit the final report following the guidance you received from the evaluation

of the draft report and following the guidelines of the final report submission included in the
Templates section.

Due June 3rd: Write and submit weekly report to advisor.

Figure 9. Weekly task list

4.2 Budget

The overall cost to reproduce our project remains largely unchanged from our
original projection in the first phase of the project. The exceptions are the monthly
hosting fees for hosting our database by a 3 party and MS Visio used for designing the
database. Table 1 below shows the estimated cost for the software, hardware and

services needed to develop our solution.
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Software/Hardware: Price: CCHMC Cost:

MS Visio Professional 2010 (18) $560 $0
MS SQL Server 2008 R2

Enterprise (1 server license) (12) $8,592 $0
MS Visual Studio 2010 Ultimate (13) $11,899 $0
WinHost Basic $4.95/MO (19) $90 $0
XP-Dev.com (20) $0 $0
AnkhSVN (21) $0 $0
Web Server

(Dell PowerEdge R310 Rack) (10) $649 $0
Database Server

(Dell PowerEdge 2970 Rack) (10) $799 $0
TOTAL.: $22,589 $0

Table 1. Non-labor related development costs

Although CCHMC has the software and server space available, we listed the cost
from Microsoft and estimated the cost of servers as if the solution was purchased

separately. The numbers beside the product names are citing references.

5. Proof of Design

This section includes a number of screen shots and descriptions that show our
application in action. These images should allow the reader to understand the workflow
and tools available in the application. Effort has been made to illustrate the application
performing tasks or scenarios, as opposed to simply showing screen captures of each
button or menu item. Focus is shifted from functionality, to application usability and

how that usability achieves our deliverables and project goals.
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Prior to stepping through the running application, first examine the database
connection. We are using SQL Server Authentication mode, as opposed to Windows or

Mixed mode. Figure 10 shows the login screen when connecting to our database on the

Server.

@ Connect to Server Iﬁ
Micrasoft*
2 SQLServer2008r2
Servertype: [Database Engine v]
Server name: 504 winhost .com -
Authertication: [SOL Server Authentication - ]
Login: DE_20317_cchme_user -
Password:
Remember password
Connect ] [ Cancel ] [ Help ] [ Options 5=

Figure 10. Connecting to the application database

Figure 11 show the database in SQL Server Management Studio (SSMS) after the

connection has been established. This is the database to which the web application will

be connecting.
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e T &
Connect~ 4 =3 T 2 B

= [ Databases -~
[ System Databases |
[ Database Snapshots
= | J DB_20317_cchmc
[ Database Diagrams
-
[ System Tables
H dbo.suditHoursOfOperation
EH dbo.AuditOptimal CycleTime
E dbo.Clinic
E dbo.DayOfWeek
= dbo.Division
E dbo.DivisionClinic
H dbo.ExamRoom
E dbo.HoursOfOperation
H dbo.OptimalCycleTime
E dbo.ReportingDate
E dbo.ReportingQuarter
£ dbo.ReportTablePrep
E dbo.Role
E dbo.User
& dbo.UserRole
= dbo.UserToDivision
H dbo.Visit
= 3 Views
[ System Views
3l dbo.DrilldownView
Ei—] dboView_AMExamRooms
3l dboView_PatientVisits
Eij dboView_PMExamRooms
3l dbo.View_ReportUtilization
£l dbo.View_ReportUtilPrepl
3 dbo.View_ReportUtilPrep2
3l dbo.View_ReportUtilPrep3
[ Synonyms
= 3 Programmability
= 3 Stored Procedures
[ System Stored Procedures
dbo.GetClinicDaySummation
dbo.GetClinicSummation
dbo.GetDivisionSummation
dbo.SP_CreateReportTable 8

m

FEEEEE

Figure 11. Object Explorer in SQL Server Management Studio (SSMS)
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Upon launching the application, users are presented with the login screen (Figure
12). Users will be Business Directors or System Administrators. The screens and tools
available to the primary users will be illustrated first, followed by those of the System
Administrators. Figure 13 shows the landing page for the primary users, Business

Directors.

@ Home Page - Mazilla Firefax - o . e e

|| Home Page

O\ Cincinnati
. .
Chlldren S QOUTPATIENT SPACE UTILIZATION

User Name:

Password:

Done

Figure 12. Main login screen
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@ Mozilla Firefox -

4 8 aw = | B ||

-

| http:/flocalhost:1...sAdminDefault.aspx| -+

O\ Cincinnati
. .
Chlldren S OUTPATIENT SPACE UTILIZATION

Main Reports Logout

VISUALIZE DATA 5 ...

Start Month : 04/2011 « End Month: 06/2011 = Quarter: 2011_Q2 -

NewPatient: Ret: Patient:
swratients urn Patients Hours Of Operation Exist. Exam Room Exist Utilization
Divisien AM PM AM PM ?
Number Am LOS Am Number Pm LOS Pm Number Am LOS Am Number Pm LOSPm  AM PM AM PM AM PM
Cardiology 0 0 0 0 0 0 0 0 0 ] 0 0 0 ] ?
Done a#

Figure 13. Landing page for Business Directors

Recall that the interest Business Administrators have in this application is viewing
the outpatient exam room utilization of their respective division(s). In this case the
Director of Cardiology is logged in, and as shown in the figure above, the first thing they
see upon logging in is utilization data. They can only view data from the division or
divisions for which they have access. Access controls and privileges are controlled by
the System Administrator and will be explained later.

Notice that the user has options for viewing the data. First, they can change the
date range by selecting months or quarters. Secondly, they have the ability to drilldown

into the division(s) to gain finer granularity and filtering of the data. For example, Figure
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14 shows the results when the date range is extended to the first six months of 2011, and

the drilldown is expanded. By default, only the current quarter’s data is shown.

@ Mozilla Firefox - a . - 4 Beaw » — 1

| http:/flocalhost:1...sAdminDefault.aspx -+ -

O\ Cincinnati
. .
Chlldren S OUTPATIENT SPACE UTILIZATION

Main Reports Logout

VISUALIZE DATA 5 ...

Start Month : 01/2011 + End Month : 06/2011 - Quarter: 2011_Q2 -

NewPatients Return Patients Hours Of Exist. Exam Exist |
Division AM PM AM PM Qperation Room Utilization
E cardiology 0 0 o] 0 1 0.50 0 0 4 4 1 0 0 0 ?
B Kenwood 0 0 4] 0 1 0.50 0 0 4 4 1 0 0 0 ?
Sunday 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Monday 0 0 4] 0 1 0.50 0 0 4 4 1 0 0 0 ?
Tuesday 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Wednesday 0 0 4] 0 4] 0 0 0 0 0 4] 0 0 0 ?
Thursday 0 0 4] 0 4] 0 0 0 0 0 4] 0 0 0 ?
Friclay 0 0 4] 0 4] 0 0 0 0 0 4] 0 0 0 ?
Saturday 0 0 4] 0 4] 0 0 0 0 0 4] 0 0 0 ?
Done a#

Figure 14. Expanded data view for Director of Cardiology

The user (Director of Cardiology) can choose to generate a report by clicking the
Reports link in the upper left of the dark blue navigation panel. This takes them to a

screen where this can be accomplished. It is shown in Figure 15.
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§ e T )

J || GenerateReport

O\ Cincinnati
- 9.
Chlldren S QUTPATIENT SPACE UTILIZATION

Main Reports Logout

GENERATE REPORT .,

~ OR Clinicc Al ~ | Submit

Qtr: Al ~ AND/OR Division: Al

4 4 1 oft b bl @ Find | Next b+ @
Returning Patients
AM PM

JiGS)] # 10s # Los

Clinic Day -

Division
Total/ Avg

Done

Figure 15. Reporting page

The report shows the fields for the table to be built, but is not yet populated with
data. Data is populated when the user chooses their report criteria and presses Submit.
Choices for criteria include a reporting quarter, and/or a specific division or clinic.

Alternatively, and by default, the criteria selections are set to All. Figure 16 shows the

option pull-down menus.



OR  Clinic: (All ~| | Submit

Kenwood

Figure 16. Reporting criteria

Once the criteria are submitted, the report populates with the relevant data.

U GenerateReport - Mozilla —"—
J‘ _| GenerateReport I -+ F
O\ Cincinnati
Children’s
narens OUTPATIENT SPACE UTILIZATION
Main Reports Logout
|
GENERATE REPORTmelp
Qtr: Al ~ AND/OR Division: Al ~ OR Clinicc All - Submit
4 4 1 of1 b P @ Find | Next bl - %
Returning Patients # BExam
PM Rooms
Division Clinic LOS # LOS AM PM
E Kenwood Total
Monday
Done Lol ﬂ

Figure 17. Generated report
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As shown above in Figure 17, data included for the Director of Cardiology shows
that there was only one outpatient visit. This is intended to allow the reader to clearly see
how the data is aggregated. In the example above, the one patient visit occurred on a
Monday morning, and it was for a returning patient. The specific dates of services are
not important to Business Directors, only the aggregation by division, clinic and the day
of the week.

The length of stay (LOS) or cycle time of the patient’s visit was %2 of an hour. On
that day, Kenwood’s facility had one exam room available for 4 hours in the morning
treating patients for the Cardiology Division. Therefore, the total utilization for the
Cardiology Division at the Kenwood Clinic on Mondays is 12.5%, which is rounded to
13%.

Now that the basic calculations have been explained let us login as a different user

to view more realistic data and explore some additional functionality (Figure 18).

User Name: ||
DirectorOfMentalHealth
DirectorOfCardiclogy

Password:

SpecialDirector

Login

Figure 18. Logging in as Special Director

The Special Director account has privileges to view utilization data from multiple

divisions. See Figure 19.
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@ vioate i e s e

|| http:/flocalhost:1...sAdminDefault.aspx, -+ -

O\ Cincinnati
. Y .
Chlldren S OUTPATIENT SPACE UTILIZATION

Main Reports Logout

VISUALIZE DATA .

Start Month @ 01f2011 -~ End Month : 06/2011 - Quarter: 2011_Q1 -

NewPatients Return Patients Hours Of Exist. Exam Exist

. AM PM AM PM Operation Room Utilization
pivision Number LOS Number Los Number Los Number LOs !

Am Am Pm Pm Am Am Pm Pm AM L AM L AM il
Adolescent 70 3000 42 2350 221 12325 173 96.25 240 240 11 11 063 050 7

Medicine I
Allergy i 475 15 8,50 181 9817 135 7475 184 164 il 11 063 051 ?
Dermatology 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 ?
Gastroenterclogy 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 ?
Neurology 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Ophthalmology 26 1300 35 1750 112 56.00 101 50.50 92 92 4 4 075 074 7
Orthopaedics 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Pulmanology 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Done @

Figure 19. Landing page for Special Director

Notice that sample data has been populated for three divisions during the time
period of January through June of 2011: Adolescent Medicine, Allergy and
Ophthalmology. By expanding the help control, the user is directed to click the question
mark icon on the right side of the data grid in order to perform what-if analysis. With the
ability to do perform what-if analysis users are able to learn which parameter values

result in an acceptable utilization rate. See Figure 20.
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| http:/flocalhost:1...sAdminDefault.aspx, -

A\ Cincinnati

Main Reports Logout

VISUALIZE DATA G ..

Start Manth : 01/2011 = End Month : 06/2011 ~ GQuarter: 2011_Q2 -

Chl Id rens OUTPATIENT SPACE UTILIZATION

Use this page to visualize the data current in the system. To activate the what-if analysis press the "2" on the right hand side. Then enter the desired values and press
enter to have the new utilization calculated. Press the "X" when you are done to resume browsing data.

NewPatients
Division AM M
Number LOS Am Number LOS Pm
Am
Adolescent 70 3900 22 2350
Medicine

Allergy ] 475 15 8.50
Dermatology 0 0 0 0
Gastroenterology 0 0 0 0
Meuralogy 0 0 0 0
Ophthalmology 26 13.00 35 17.50
Orthopaedics 0 ] 0 ]
Pulmonalogy 0 0 0 0

Return Patients

AM

Number LOS Am
Am

221 123.25
181 98.17
0 0
0 0
0 0
112 56.00
0 0
0 0

PM
Number LOS Pm
173 96.25
135 7475
0 0
0 0
0 0
101 50.50
0 0
0 0

Hours Of Operation
AM PM

240 240

164 164

0 0

0 0

0 0

92 92

0 0

0 0

Exist. Exam Exist
Room Utilization
AM PM AM PM
11 11 068 0.50
11 11 063 051
0 0 0 0
0 0 0 0
0 0 0 0
4 4 075 D74
0 0 0 0
0 0 0 0

I B T I R R

Done

Figure 20. Help feature enabled and “what-if” mode activated

Focus on the afternoon utilization rate for the Division of Adolescent Medicine.

Currently, it shows a value of 50%. Suppose that the user wants to achieve a rate of 75%

occupancy for this division. They can alter any of the values in edit mode to arrive at this

figure. Figure 21 shows the new percentage after the number of available afternoon

hours has been changed to 160.
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|| http:/flocalhost:1...sAdminDefault.aspx| -+ =

O\ Cincinnati
L ] ‘ -
Chlld rens OUTPATIENT SPACE UTILIZATION

Main Reports Logout

VISUALIZE DATA g .

Use this page to visualize the data current in the system. To activate the what-if analysis press the "?" on the right hand side. Then enter the desired values and press
enter to have the new utilization calculated. Press the "X" when you are done to resume browsing data.

Start Month @ 01/2011 » End Month : 06/2011 - Quarter: 2011_Q2 ~

NewPatients Return Patients . Exist. Exam Exist
Hours Of Operation e
S AM PM AM PM Room Utilization
Division ?
Number ¢ am  NUmber ) ocpm  Number - ocam  NUMBEr ospm  Am PM  AM PM AM PM
Am Pm Am Pm l
;ﬁ:ﬂ:iﬁ;:”t 70 3900 42 2350 221 12325 173 925 240 160 1 11 o068 075 X
Allergy 8 475 15 8.50 181 98,17 135 74,75 184 164 11 11 063 051 7
Dermatology 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Gastroenterology 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Neurclogy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Ophthalmaology 26 13.00 35 17.50 112 56.00 101 50.50 a2 92 4 4 075 074 ?
Orthopaedics 0 0 0 0 ] 0 ] 0 ] 0 0 0 0 0 ? |
Pulmonelogy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ?
Done [

Figure 21. Utilization change after editing a parameter value

After clicking the X icon on the right of the changed data row and collapsing the
help text the user arrives back at the original view shown in Figure 19.

As mentioned earlier, much of the data analysis regarding outpatient exam room
utilization has been performed using spreadsheets. In the next scenario, suppose the user
now wants to generate a report for the Division of Adolescent Medicine. They would
click on Reports in the navigation panel, select Adolescent Medicine from the dropdown
menu and click on the Submit button. The results of these actions return the report in

Figure 22.
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J || GenerateReport IT| ‘T

S\ Cincinnati
. ..
Chlldren S OUTPATIENT SPACE UTILIZATION

Main Reports Logout

GENERATE REPORT

B Help i
Qtr All * AMD/OR Division: AdolescentMedicine * OR Clinic Al - i
4 4 1 of1 b Bl & Find | Next - () i

Returning Patients # bam

| »

AM PM Rooms
Division Clinic J6s] » 10s # 10s | AM PM |
B Adolescent  Total 70 39.00 42 23.50 221 123.25 173 96.25 204.00 176.00 - - 80 58
SECE Sliberty  Total 22 1200 16 850 65 3742 49 2850 60.00 5200 3 3 82 61 |F
Campus o\ nday 3 150 5 300 15 850 10 500 1200 1200 3 3 83 67 i
Monday 3 150 8 400 9 450 & 400 800 800 2 2 75 100
Tuesday 0 000 2 100 10 750 10 5.00 800 800 2 2 94 75
Wednesday 5 350 0 000 8 450 5 250 800 800 2 2 100 31
Thursday 2 100 1 050 7 442 © 700 800 800 2 2 68 94
Friday 4 200 0 000 9 450 7 500 800 800 2 2 8l 63
Saturday 5 250 0 000 7 350 0 000 800 000 2 0 75 0
& Main Total 38 2150 16 9.00 119 65.42 99 5550 112.00 96.00 6 6 77 57
Campus g\ nday 13 650 7 350 23 1250 22 1250 24.00 2400 6 6 79 67
Monday 0 000 3 150 26 13.00 21 1050 1600 1600 4 4 81 75 |

Done e

Figure 22. Report generated for the Division of Adolescent Medicine

To export the report the user needs only to select the small dropdown arrow near

the disk icon to choose an output file format (Figure 23).

Division:  Adolescent Medicine -

@ Find | Next

Figure 23. Exporting report
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Upon choosing Excel, a dialog box pops up giving the option to open or save the

document (Figure 24).

Opening ReportUtilization.xls Iél

You have chosen to open

&) ReportUtilization.xls

which is a2 Microsoft Excel 97-2003 Worksheet
from: http://localhost1509

What should Firefox do with this file?

@i 0pen withE Microsoft Excel (default) -

i) Save File

] Do this autormatically for files like this frem now on.

Ok l [ Cancel

Figure 24. Exporting report to Excel

Having the ability to export reports give the users of the application the flexibility
to share information with others that do not have access to the application (e.g. emailing)
and only have office applications to examine reports. But, data integrity is still
maintained because it is securely stored in the application database. Figure 25 shows the

report now opened in an Excel file.
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— —
(] " < © ReportUtilizationls [Read-Only] [Compatibility Mode] - Microsoft Excel =)
W Insert Page Layout Formulas Data Review View Load Test Team [ o o B ER
IE I';t Tahoma 11 v AT AT E]E = General - w E ;:Insert' 5' 5' [ﬁ I
= Delete ~ =
Paste I u- | = = $ - 9% » | %9 .00 Conditional Format  Cell wo Sort & Find & |
- = 90 >0 Formatting * as Table ~ Styles ~ | [l Format~ | (27 Filter~ Select =
Clipboard & Font ] Alignment [P Number ] Styles Cells Editing |
Al - £ | -
[112]s] =
Returning Patients # Exam r
AM PM Rooms !
| Division LOS # PM™ AM PM
=] 2 49 ElEE U
@ 3 10 3 3
3 a8 2 2
0 10 1 2 i
5 5 2 2
2 9 2 2 i
4 7 2 2
| - 5 0 2 0 |
[=] 38 119 99 6 6
. 13 23 22 ] ] =
0 26 21 4 4
G 12 21 4 4 f
3 18 8 4 4
4 3 21 2 4
4 23 6 4 2
| - 8 12 0 4 0
[=] 10 37 25 2 2
. 4 8 1] 2 2
0 ] 6 1 1
3 2 G 1 1
0 6 2 1 1
1 4 3 1 1
0 7 2 1 1
L L 2 2 1 0 b
Total/ Avg =
M < » ¥ Reportutilization -~ ¥J ||
Ready | [Eom s 0 U @
\= — ——

Figure 25. Report opened in Excel

Now, let us turn our attention to the other type of users, System Administrators.
These folks are individuals who maintain the data in the application. If we were to log in

as an administrator, we would see the following screen (Figure 26).
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| [ wttpe//tacalhost:1.../AdminDefauitaspx| = | |-

S\ Cincinnati
Chlldren S’ OUTPATIENT SPACE UTILIZATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

* NOTE: YOU ARE LOGGED IN WITH ADMINISTRATIVE PRIVILEGES. USE THE LINKS ABOVE TO PERFORM SYSTEM MAINTENANCE. U

Done Lo

Figure 26. Landing page for System Administrators

One of the first things a System Administrator might do is create a new user. The
Users link in the navigation panel takes them to the page shown in Figure 27 where they

can accomplish this task along with others that enable them to maintain user data.
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Muozilla Fir - - - - DEI!;!

| httpz/flocalhost:1...s/AdminUsers.aspx | +

d . . . .
Cincinnati
Children’s
OUTPATIENT SPACE UTILIZATION
Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout
ADMINISTER USERS B e
Search: LastName - Add User
User Name First Name Last Name Edit...
SpecialDirector [Testsd Usersd Edit User
Administrator [Test Account Edit User
DirectorOfCardiology Director OfCardiology Edit User
AdministratorBkup Admin Account2 Edit User
DirectorOfivientalHealth HeadOf Psyc Edit User
Done Lo

Figure 27. Users page: Enables maintenance of users

Before we create a new user, let us explore the search features in the application
because they are used throughout the web pages that the System Administrator uses. The
System Administrator or SA can choose to search users by user name, first name or last
name. This feature is very useful when many users exist in the database. Using Figure
27 above as a reference, let us search by last name for the user with the last name of

“Psyc”. See Figure 28.
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Mazilla Fi T — - ol 3

| [ wttpei/lacalhost:1...s/AdminUsers.aspx | = | [ -]

Sl Cincinnati
incinnati
Children’
! ren S OUTPATIENT SPACE UTILIZATION
Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout
ADMINISTER USERS B Heip
Search: Psyc iLastName t] Search | Add User
User Name First Nar FirstName Name Edit...
SpecialDirector [Testsd |UserName | Edit User
Administrator [Test Account Edit User
DirectorOfCardiology Director OfCardiclogy Edit User
iAdministratorBkup lAdmin Account2 Edit User
DirectorOfivientalHealth HeadOf Psyc Edit User
U
U
Ul
Done Lo

Figure 28. Using search feature

Once the Search button is clicked, the user records are filtered, and the only user

returned is the Director of Mental Health. See Figure 29.
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Muozilla Fir - - - - DEI!;!

| httpz/flocalhost:1...s/AdminUsers.aspx | +

€XCin_cinnati
Chl Id F€N'S’ oyrpatEnT SPACE UTiLzATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

ADMINISTER USERS g .,

search: Psyc LastName - Add User
‘ User Name | First Name ‘ Last Name | Edit... |
‘D\redGrOfMentalHealth |HeadOf ‘Ps;.-( |Ed|t User |

Dane

Figure 29. Search results using search feature

Adding and editing data on the various SA pages that list data in grids is

accomplished through the same modal pop-up windows. We illustrate it fully here; it

works in the same way on other pages. For example, by clicking the blue Edit User link

on the right of the Director of Mental Health record, we see the following window.
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| | hitpi/flocalhost:1...s/AdminUsers.aspx

Edit User

Username: DirectorOfMentalHealth
First Name: HeadOf

Last Name: Psyc

Roles; [ admin Fluser
Password:

Confirm Password:

Done o

Figure 30. Modal pop-up window for editing records

The main difference between adding and editing a record is that when editing a
record, all record data is prepopulated in the modal dialog box. If we were to exit this
dialog and add a new user via the blue Add User link, we would see the dialog as shown

in Figure 31.
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sdd User (x

Username:
First Mame:
Last Mame:

Roles: [ admin £ user

Passwaord:

Insert

Figure 31. Empty add user dialog box

Then, if we were to add the following information in the dialog and click the

Insert button as follows...

Add User £

Username:  DirectorOfHematology
First Name: Jane
Last Mame: Doe

Roles: [ admin M User

Password: essssesse

Insert

Figure 32. Populated add user dialog box

...we would see the newly created user in the record list as shown in Figure 33.



s . : =E)

|| http://localhost:1...s/AdminUsers.aspx

d ° . . .
Cincinnati
Children’
lnarens OUTPATIENT SPACE UTILIZATION
Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout
ADMINISTER USERS B e
Search: LastName - Add User
User Name First Name Last Name Edit...
SpecialDirector Testsd Usersd Edit User
Administrator [Test Account Edit User
DirectorOfCardiology Director OfCardiclogy Edit User
AdministratorBkup Admin Account2 Edit User
DirectorOfiventalHealth HeadOf Psyc Edit User
DirectorOfHematology Jane Doe Edit User
l
Dene w

Figure 33. New user added to database

Before confirming that the new user account for the Director of Hematology was
added and is functional, let us perform a few more tasks. First, we need to assign
privileges for this user. We will allow this user to only view data for the Division of
Hematology/ Oncology. So, the SA would click the Assign Users link in the navigation

panel and arrive at the following page.
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lgr 11 - P - - - = o=

|| http://localhost:15...UserDivisions.aspx | -

O\ Cincinnati
. ..
Chl Id rens OUTPATIENT SPACE UTILIZATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

ADMINISTER USER DIVISIONS g ...

Users : Divisions :

© Directorofcardiology

© DirectorOfHematology
© DirectorOfMentalHealth
© specialDirector

Done

Figure 34. Assign users page to set viewing permissions

In order to view and edit divisions that a user has rights to, the SA simply selects

the radio button beside the user they wish to grant permissions, and the list of divisions is

populated to the right. In Figure 35, the user was chosen and the appropriate division was

checked.
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Moszilla Fir

— — E Bl

|| [ http/localhost15...UserDivisions.aspx | + |

O\ Cincinnati

- ..
Chlldren S OUTPATIENT SPACE UTILIZATION

ADMINISTER USER DIVISIONS Help

Users :

© Directorofcardiology
@ DirectorOfHematology
© DirectorOfMentalHealth
© specialDirector

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

Divisions :

O adolescent Medicine
[ allergy

[l cardiology
[Elpermatalogy

[l Gastroenteralogy

[#i Hematology/ Oncology
[Elneurology

[Fl ophthalmology

[l orthopaedics
[Elpsychiatry
[Elpsychology

[Elpulmonalogy

Done

Figure 35. Assigning divisions to users

Figure 36 shows an example of what the SA would see if they had chosen a user

with existing permissions.
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ADMINISTER USER DIVISIONS g ..

O\ Cincinnati
. ..
Chl Id rens OUTPATIENT SPACE UTILIZATION

Users :

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reportin

© Directorofcardiology

© DirectorOfHematology
@ DirectorOfMentalHealth
© specialDirector

Divisions :

uarters Optimal Cycle Times Visits Import Logout

O adolescent Medicine
[ allergy
[l cardiology

[Elpermatalogy

[l Gastroenteralogy
[ElHematology/ Oncology
[Elneurology

[Fl ophthalmology |
[l orthopaedics
[ psychiatry
Psychalogy

[Elpulmonalogy

Done e

Figure 36. Showing existing user viewing permissions

Any time a change is made by checking or unchecking a checkbox on the right,
the data is submitted to the database by clicking the Update button.
Next, let us access the Divisions page to assign a clinic out of which the Division

of Hematology/ Oncology can operate. See Figure 37.
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Chlldren S OUTPATIENT SPACE UTILIZATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

ADMINISTER DIVISIONS

B Help
Divisions : Clinics :
© Cardiology b Assigned Clines
@ Neurology -

© Dermatology

© Adolescent Medicine

© Allergy

@ Gastroenterology

@ Hematology/ Oncology
@ psychiatry

@© ophthalmology Unassigned Clines

© orthopaedics

@ psychology

-

MewDivision

Done

Figure 37. Assigning clinics to a division

Similar to the previous page, the SA simply has to choose a division on the left to
view assigned clinics on the right. To continue on with our scenario of the newly created
Director of Hematology/ Oncology user, let us click on that division. This will show that
no clinics have yet been assigned to service that division. In Figure 38, we will select the

Kenwood Clinic from the Unassigned Clinics box and click Assign.
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ADMINISTER DIVISIONS 7 ..

Divisions : Clinics :

© Cardiology Assigned Clines :

@ Neurology i
© Dermatology

© Adolescent Medicine
© Allergy

@ Gastroenterology

@ Hematology/ Oncology
© psychiatry
@ pulmonology
@© ophthalmology L:adssigned Clines I
© orthopaedics nderson |+
® paycholoay Batesville i
' Psychology College Hill Campus 1
Drake E
Easigate i
Fairfield =
Harrison
Hopple Street Center
.
-
MewDivision

Done

Figure 38. Assigning the Kenwood Clinic to Hematology / Oncology

This action results in the Kenwood Clinic appearing in the Assigned Clinics box,

and associating those two entities in the database (Figure 39).
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ADMINISTER DIVISIONS B Help

Divisions : Clinics :
© Cardiology b Assigned Clines
© Neurology Kenwood -

© Dermatology
© Adolescent Medicine
© Allergy

@ Gastroenterology

®

) Hematology/ Oncology
@ psychiatry

= Unassign
© puimonology

© ophthalmology Unassigned Clines

Anderson -
i Batesville

@ psychology College Hill Campus
Drake £
Easigate

Fairfield

Harrison

Hopple Street Center

Liberty Campus -

—

© orthopaedics

MewDivision

Done

Figure 39. Kenwood Clinic now assigned to Hematology / Oncology

Next, let us import patient visit data for the Division of Hematology/ Oncology.
Recall that this data originates in EPIC, CCHMC’s medical records system. To do this,
the SA navigates to the Visits Import page. It is here, that records can be imported into
the database.

The batch import tool loads a comma-separated values (.csv) file. This is
the data that will be added and edited most frequently and in greatest quantity. The
System Administrator will need to be able to alter information about Users, Divisions,
Outpatient Clinics, Exam Rooms, Hours of Operation, Reporting Quarters and Optimal

Cycle Times only occasionally. Therefore, it can be accomplished manually. However,
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over a number of weeks or months, hundreds or thousands of patient visits may occur,
prompting a need for a tool to import that data into the database.

The data originates in EPIC but there is no integration ability for the group with
whom we are working at CCHMC. So, they have to request authorization for bulk

extracts from EPIC in order to transfer that data into the application.

| http:/flocalhost:15...Visitimporter.aspx | -+ -

A{XCi ncinnati
Chlld rens OQUTPATIENT SPACE UTILIZATION

Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

ADMINISTER VISITS IMPORT B e

Data regarding patient visits, such as date, exam room used, times of arrival and departure, etc. is voluminous. Use the tool below to import the details of multiple visits,
It requires that this data be in a comma delimited file, or .csv.

File to upload :

Done

Figure 40. Importing patient visit data

As shown in Figure 40, the SA can browse for a .csv file and click the Import
button to pull in multiple records of patient visits. Figure 41 is a partial image of such as

file.
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Mj HematologyOncolegyQllanuary.csv - Notepad

=SEEN X

File Edit Format

View Help

Hematology/
Hematology/
Hematology,/
Hematology/
Hematology/
Hematology/
Hematology/
Hematology,/
Hematology/
Hematology/
Hematology,/
Hematology/
Hematology/
Hematology/
Hematology/

oncology,Kenwood,kK1,1/1/2011,08:
oncology,Kenwood,k1,1/1/2011,08:
oncology,Kenwood ,K1,1/1/2011,09:
oncology,Kenwood,kK1,1/1/2011,09:
oncology,Kenwood,K1,1/1/2011,10:
oncology,Kenwood,kK1,1/1/2011,10:
oncology,Kenwood,k1,1/1/2011,13:
oncology,Kenwood,K1,1/1/2011,13:
oncology,Kenwood ,K1,1/1/2011,14:
oncology,Kenwood,kK1,1/1/2011,14:
oncology,Kenwood ,K1,1/1/2011,15:
oncology,Kenwood,kK1,1/1/2011,15:
oncology,Kenwood,K1,1/2/2011,08:
oncology,Kenwood ,K1,1/2/2011,08:
oncology,Kenwood,kK1,1/2/2011,09:

:00,08:
:00,09:
:00,09:
:00,10:
:00,10:
:00,11:
:00,13:
:00,14:
:00,14:
:00,15:
:00,15:
:00,16:
:00,08:
:00,09:
:00,09:

:00,False
:00,False
:00,False
:00,False
:00,False
:00,True

:00,False
:00,False
:00,False
:00,False
:00,False
:00,True

:00,False
:00,False
:00,True

m

-

After importing these records, the application gives the SA feedback as to how

Figure 41. Bulk visit data

many records where successfully imported, how many were defective and ignored, and if

any were duplicates. See Figure 42.
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ADMINISTER VISITS IMPORT B e

Data regarding patient visits, such as date, exam room used, times of arrival and departure, etc. is voluminous. Use the tool below to import the details of multiple visits,
It requires that this data be in a comma delimited file, or .csv.

File to upload :

Lﬁl records added. 0 records ignored. 1 duplicates ignored.

Done rd

Figure 42. Feedback display after importing January’s records

To complete the scenario with the Director of Hematology, we will log out and
log back in as that newly created user. Upon logging in and running a report, the
utilization for the Division of Hematology/ Oncology and the Kenwood Clinic is

displayed, aggregated by the day of the week. See Figure 43.
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J || GenerateReport

=

A\ Cincinnati
. L.
Chlldren S OUTPATIENT SPACE UTILIZATION

Main Reports Logout

(GENERATE REPORT

B Help

Qtr: Al ~ AND/OR Division: All ~ OR Clinicc Al

M 4 1 of 1 b Bl @ Find | Mext [~ (%)

Returning Patients

PM
Division Clinic LOS # LOS
ElHematology/  Total 11 550 10 500 45 2250 41 20.50
TIEL T Bl Kenwood Total 11 550 10 5.00 45 2250 41 20.50
Sunday 3 150 0 000 8 400 11 550
Monday 1 050 5 250 9 450 6 3.00
Tuesday 2 100 0 000 9 450 7 3.50
Wednesday 1 050 1 050 5 250 5 250
Thursday 0 000 0 000 2 100 0 0.00
Friday 3 150 0 000 2 100 5 250

Saturday 1 050 4 2,00 10 5.00 7 3.50

Submit
ooms

# Exam

AM PM |
28.00 24.00 -- - 100 91
28.00 24.00 1 1 100 Ll
4.00 4.00 1 1 138 138
4.00 4.00 1 1 125 138
4.00 4.00 1 1 138 88
4.00 4.00 1 1 75 75
4.00 0.00 1 0 25 0
4.00 4.00 1 1 63 63

4.00

4.00

1

1 138 138
o =530 o s 5 o0 41 0w oo

Done

Figure 43. Report for the Director of Hematology

Now let us take a look at the rest of the System Administrator’s tools. The

Outpatient Clinics page allows the SA to add and edit data for clinic locations, similar to

the method illustrated earlier for users. The search feature is also similar. See Figure 44.
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| [ ciinies |+

O\ Cincinnati

Users Assign Users ons Outpatie

ADMINISTER OUTPATIENT CLINICS

. L
Chlldren S QUTPATIENT SPACE UTILIZATION

nt Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

B Help
Search : Mame - Add
Name Street Unit City State| Zip Cycle Time | Edit
Harrison 10450 Mew Haven Road Cincinnati OH 45030 0.5 Hours [Edit
\Anderson [7495 State Road Suite 355 Cincinnati OH |45255 0.5 Hours Edit
Drake 151 West Galbraith Road Cincinnati OH 45216 0.5 Hours Edit
Eastgate [796 Cincinnati-Batavia Pike Cincinnati OH 45245 |0.5 Hours |Edit
Fairfield 3050 Mack Road Fairfield OH 45014 0.5 Hours [Edit
Kenwood 7714 Mantgomery Road Suite A Cincinnati COH 45238  |0.5 Hours |Edit
Liberty Campus 7777 Yankee Road Liberty Township OH 145044 |0.5 Hours Edit
Mason Campus 19560 Children's Drive Mason OH 45040 |0.5 Hours |Edit
Northern Kentucky 2765 Chapel Place Crestview Hills KY 41017 |0.5 Hours |Edit
Qak Campus 12800 Winslow Avenue Third Floor Cincinnati OH |45206 |0.5 Hours |Edit
Main Campus 3333 Burnet Avenue Cincinnati OH 45229 |0.5 Hours Edit
Hopple Street Center 12750 Beekman Street Cincinnati OH 45225 |0.5 Hours |Edit
Batesville 508 South Mulberry Street Batesville N 470068 (0.5 Hours [Edit
College Hill Campus 5642 Hamilton Avenue Cincinnati OH 45224 |0.5 Hours |Edit

Done

Figure 44. Page for maintaining clinic information

Maintenance of exam room data is performed on the Exam Rooms page. Cycle

time here refers to the target length of stay for a clinic. Different clinics may strive to

achieve different cycle times to meet their efficiency goals.
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| [ httpsfiocalhost....minExamRoom.aspx | + | [~
Al Cinci ti
incinnati
Children’
narens OUTPATIENT SPACE UTILIZATION
Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout
ADMINISTER EXAM ROOMS B Hep
Search : Name - Add
Name Description Clinic Edit
E1 Eastgate Rm 1 Eastgate [Edit
E2 Eastgate Rm 2 Eastgate Edit
E3 Eastgate Rm 3 Eastgate [Edit
E4 Eastgate Rm 4 Eastgate [Edit
L1 Liberty Campus 1 Liberty Campus [Edit
L2 Liberty Campus 2 Liberty Campus Edit
L3 Liberty Campus 3 Liberty Campus Edit
MCL Main Campus 1 Main Campus [Edit
MC2 Iain Campus 2 Main Campus Edit
MC3 Main Campus 3 Main Campus [Edit
MC4 Main Campus 4 Main Campus [Edit
MCS Main Campus 5 Main Campus [Edit W
MCE IMain Campus & Iain Campus [Edit
MCT Main Campus 7 IMain Campus [Edit
M1 Mason Campus 1 IMason Campus [Edit
M2 Mason Campus 2 Mason Campus [Edit
K1 Kenwood 1 Kenwood [Edit
Done

Figure 45. Page for maintaining exam room information

Each exam room that has been added to the database through the application is

assigned Hours of Operation. This page shows the morning and afternoon open and

close times. See Figure 46.
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| [} httpi//localhost:1...rs0fOperation.aspx | = |

A\ Cincinnati
. ..
Chlldren S OUTPATIENT SPACE UTILIZATION

Users Assign Users ons Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

ADMINISTER HOURS OF OPERATION Help

Search Exam Room Mame:

Exam Room Name | AM Open Time | AM Close Time | PM Open Time | PM Close Time | AM Open Hours | PM Open Hours

E1l 8.00 AM 12:00 PM 1.00 PM 5:00 PM 4.000 4.000 Edit
E2 8.00 AM 12:00 PM 1.00 PM :00 PM 4.000 4.000 Edit
E3 8:00 AM 12,00 PM 1,00 PM 5:.00 PM 4.000 4.000 Edit
Ed 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit
L1 8.00 AM 12:00 PM 1.00 PM 5:00 PM 4.000 4.000 Edit
L2 8:.00 AM 12:00 PM 1.00 PM .00 PM 4.000 4.000 Edit
L3 8:00 AM 12,00 PM 1,00 PM 5:00 PM 4.000 4,000 Edit
MC1 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit
MC2 8.00 AM 12:00 PM 1.00 PM 5:00 PM 4.000 4.000 Edit
MC3 8:.00 AM 12:00 PM 1.00 PM .00 PM 4.000 4.000 Edit
IC4 8:00 AM 12,00 PM 1,00 PM 5:00 PM 4.000 4.000 Edit
MC5 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit
MCE 8:00 AM 12:00 PM 1.00 PM 5:00 PM 4.000 4.000 Edit
MC7 8:.00 AM 12:00 PM 1.00 PM .00 PM 4.000 4.000 Edit
M1 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit
M2 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit
K1 8:00 AM 12:00 PM 1:00 PM 5:00 PM 4.000 4.000 Edit

Done

Figure 46. Page for maintaining hours of operation information

Reports are generated for quarterly data. The Reporting Quarters page is used to

change the dates for reporting quarters.
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Users Assign Users Divisions Outpatient Clinics Exam Rooms Hours of Operation Reporting Quarters Optimal Cycle Times Visits Import Logout

Year To Edit: 2011 -
Quarter 1 Quarter 2
Start Date: 1/1/2011 fi5| Start Date: 4/1/2011 i
End Date: | 4 January, 2011 3 End Date:  6/30/2011 ]
Quarter 3 Su Mo Tu We Th Fr Sa Quarter 4
% 27 B B N 31
StartDate:| 2 3 4 5 & 7 8 Start Date: 10/1/2011 i
EndDate; | 9 10 11 12 131418 End Date: | 12/31/2011 i
17 18 19 20 21 2
23 24 25 6 27 B 9
3031 1 2 3 4 5
— Today: June 4, 2011

Done

Figure 47. Page for maintaining reporting quarter information

Finally, the Optimal Cycle Times page allows the SA to add and edit target cycle

times. If a time is entered here, it will be available to assign to a clinic when adding or

editing on that page respectively. See Figure 48.
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ADMINISTER OPTIMAL CYCLE TIMES 4 Help

Enter new Time (in hours): 0.0

»

05
075
1
125
15 B
175

u

2
295 ~ || Delete time

m

Done

Figure 48. List of possible target cycle times for clinics

As shown below in Figures 49 and 50, the input data on this page is validated.
Figure 49 shows the result of trying to add a time outside of the allowable range. Figure

50 shows the result of trying to add nothing or other non-numeric characters.
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Enter new Time (in hours): 0.0

Cycle times must be between 0.25 and 3.0 hours

05 -
0.75 [
1

125
15

1.75
2

995 || Delete time

m

Figure 49. Value validation

Enter new Time (in hours): Add time

You are required to enter a real number,

0.5
0.75
1
125
15
1.75
2

a 9L || Delete time

|13

m

Figure 50. Non--numeric character validation
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6. Testing

Testing of the database was done independently through SQL Server Management
Studio (SSMS). Queries were run against the tables each time a change was made to the
database. Create, read, update and delete (or CRUD) statements were run in SSMS to
isolate any influences the application logic might have on the result sets. This is also the
case for cascading updates and deletes that have an effect on related tables.

User testing was performed on the application to solicit critical feedback for
improvement. Five users performed tasks that simulate common usage in a production
environment. The tasks covered the critical functionality and addressed the intent of our
objectives for the application.

The most common theme from user testing feedback was that we needed to offer
more feedback to the user when the system is processing. On a number of occasions
errors appeared as a result of the user clicking multiple times on controls while the
system was still processing the original request. Users were unaware that the system was
working and therefore continued to click and select various options, causing the errors.
Other feedback suggested we grey out controls while the application is processing to
prevent these scenarios from happening.

Our contacts at CCHMC were also able to view the application and their feedback
was positive. Because we were unable to have actual hospital staff (Business Directors)
use the application, our user testing was performed by fellow students. Complete testing

results are contained in Appendix A.
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7. Conclusion and Recommendations

A Cincinnati Enquirer article printed on Nov. 29™ 2010 sums up the problem area
of our project quite well. CCHMC CFO, Scott Hamlin, states “Our goal is that nobody
waits more than 10 days for an appointment” (14). This enhanced delivery of care will
be accomplished through productivity instead of new construction. “The hospital’s top
priorities include cutting $50 million in non-salary costs during the next five years,
boosting the utilization of its existing buildings by 20 percent and reducing its per-patient
cost by 5 percent” (14).

In order to achieve these goals, CCHMC requires solutions that help them
understand space utilization factors. Our project is one of those solutions. It focuses on
operations for outpatient services.

Our application solution measures current outpatient exam room space utilization.
The basis of our project is storing, analyzing and presenting outpatient data. Being able
to simulate the number of exam rooms and usage demand, Business Directors aim to
optimize their use of space.

Given CCHMC’s goal of achieving optimal utilization of fixed resources, our
solution, by making data available that is was unavailable, enables the hospital to
maximize care while driving out unnecessary time and cost associated with patient flow
through outpatient exam rooms.

Our recommendation, based largely off of the user testing feedback, includes
focusing more time on user response. If the project was recreated, we suggest
approaching it in more of an iterative way. By having users test each iteration of our

application we would have caught more feedback up front in the design process.
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Appendix A: User Testing Results
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User Testing Scenarios: C LRUST AR FBQ;'J{QJ

1) Login as an Admin, and create a new user account for the Director of Hematology.
Steps/Information:

- Login credentials for Admin are username="Administrator”, password="password”.

~ Create new user and give that user a username of “DirectorOfHematology”.

- The role assigned to the new user should be “User” NOT “Admin”.

- Put in your name where names are required, and input the password “password”.

COMMENTS : Like e Note o frer ’omma inag admine Go0d Feedluck

5];}\\’}‘ c_vn:uﬁfvﬂ L{%we@a LDLQrL 4o cj“e;»“"{’, (Bl =

bt onee T Gound ot -Jef‘l{ e“&ag,.
f{’{'ibﬁ. L ]”l‘b\}e[‘ T EC €¢\¢i,‘ A R “]“ev"-\-.

/

2) Assign privileges, Divisions, and Clinics. Also, import health records.
Steps/Information: —
- Assign the “Hematology/ Oncology” Division to the newly created user. Edit User caste
- Check to make sure the “Hematology/ Oncology” Division operates out of the Kenwood )} A weer
Clinic. If not, assign the Kenwood Clinic to that Division.
~ Import health records from the two files “HematologyOncologyQlJdanuary.csv” and
“HematologyOncologyQ2April.csv”. Location of files will be given.
- Log out of the "Administrator” account.
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3) Login as the newly created Director of Hematology, and view utilization.
Steps/Information:

~ View drilldown and change some parameters by clicking the “?” at the end of a row.

- View a report of the data with various options.

- Export a report to .pdf format.

- Log out of the “DirectorOfHematology” account.
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4) Login as a different Director at the hospital and view utilizatiom.
Steps/Information:
- Login with credentials of username="SpecialDirector”, password="password”
View the utilization of the Divisions and Clinics assigned to this user.
- Pay special attention to the values.
- Log out of the "SpecialDirector” account.
COMMENTS :

1

5) ILog back in as the Administrator, make changes, and view resulting utilization.
Steps/Information: .
- Login as the Admin with the credentials above.
Change the date period of Quarter 1 of 2011. Make the start date Feb. 1°°.
-~ Press save and log out of the Admin account.
Log back in as “SpecialDirector”. :
View utilization after the change, and then log out.
COMMENTS :

1

|

-.-";3""" v b ot u‘??
; d 'H.w_?ﬂ—‘*(.egg) ;.oi{-t.gmf‘ /‘Cg.l‘z— ‘ ﬂ?

\ﬂu:‘fl‘"on wats |
LOhen T uf)n.c’l wnt, | ,f‘ {aa,cts’ \'{‘)_g ?w\e, F‘-"L“\{ lw‘lié

uc\A Spae  affols bQ,e.w-u}_. T ]_V\‘\-err‘-’?*?'

prP bias rec\ Pt‘JSQ(L:.'.“-N&S—' Hcga d centincas o ded«t-’*bf)-



User Testing Scenarios: M h f[ &Cff/ \.,

1) Login as an Admin, and create a new user account for the Director of Hematology.
Steps/Information:

- Login credentials for Admin are username="Administrator”, password="password”.

— Create new user and give that user a username of “DirectorOfHematology”.

- The role assigned to the new user should be “User” NOT “Admin”.

- Put in your name where names are required, and input the password “password”.
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2) Assign privileges, Divisions, and Clinics. Also, import health records.
Steps/Information:

- Assign the “Hematology/ Oncology” Division to the newly created user.

- Check to make sure the “Hematology/ Oncology” Division operates out of the Kenwood
Clinic. If not, assign the Kenwood Clinic to that Division.

- Import health records from the two files “HematologyOncologyQlJanuary.csv’ and
“HematologyOncologyQ22pril.csv”. Location of files will be giwven.

- Log out of the "Administrator” account.
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3) Login as the newly created Director of Hematology, and view utilization.
Steps/Information:
~ View drilldown and change some parameters by clicking the “?” at the end of a row.
- View a report of the data with wvarious options.
Export a report to .pdf format. x\_o -E {Q YLD(A} Q C;:D "l hC‘L L
Log out of the “DlrectorOfHematology c:cotmt
COMMENTS :

1

4) Login as a different Director at the hospital and view utilization.
Steps/Information:
- Login with credentials of username="SpecialDirector”, passwordz"password(
View the utilization of the Divisions and Cllnlcs ass ed to this user.
- Pay special attention to the values. F'\ M 1Q (‘ 12)
Log out of the ”SpecialDirector” account. '
COMMENTS :

1

5) Log back in as the Administrator, make changes, and view resulting utilization.
Steps/Information:

- Login as the Admin with the credentials above.

Change the date period of Quarter 1 of 2011. Make the start date Feb. 1°%,

- Press save and log out of the Admin account.

Log back in as “SpecialDirector”.

View utilization after the change, and then log out.
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User Testing Scenarios: C/hl&r l-f'\ Sd\l‘\e@rﬁ

1) Login as an Admin, and create a new user account for the Director of Hematology.
Steps/Information:

- Login credentials for Admin are username="Administrator”, password="password”.

- Create new user and give that user a username of “DirectorOfHematology”.

- The role assigned to the new user should be “User” NOT “Admin”.

- Put in your name where names are required, and input the password “password”.
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2) Assign privileges, Divisions, and Clinics. Also, import health records.
Steps/Information:

- Assign the “Hematology/ Oncology” Division to the newly created user.

- Check to make sure the “Hematology/ Oncology” Division operates out of the Kenwood
Clinic. If not, assign the Kenwood Clinic to that Division.

- Import health records from the two files “HematologyOncologyQlJanuary.csv” and
“HematologyOncologyQ2April.csv”. Location of files will be given.

- Log out of the ”"Administrator” account.
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3) Login as the newly created Director of Hematology, and view utilization.
Steps/Information:
- View drilldown and change some parameters by clicking the “?” at the end of a row.
- View a report of the data with wvarious options.
Export a report to .pdf format.
- Log out of the “DirectorOfHematology” account.
COMMENTS :
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&J4) Login as a different Director at the hospital and view utilization.
Steps/Information:
- Login with credentials of username="SpecialDirector”, password="password”
View the utilization of the Divisions and Clinics assigned to this user.
- Pay special attention to the values.
- Log out of the ”SpecialDirector” account.
COMMENTS :

1

5) Log back in as the Administrator, make changes, and view resulting utilization.
Steps/Information:

- Login as the Admin with the credentials above.

- Change the date period of Quarter 1 of 2011. Make the start date Feb. 15,

- Press save and log out of the Admin account.

- Log back in as “SpecialDirector”.

-~ View utilization after the change, and then log out.
COMMENTS :
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User Testing Scenarios:

1) Login as an Admin, and create a new user account for the Director of Hematology.
Steps/Information:

Login credentials for Admin are username="Administrator”, password="password”.

- Create new user and give that user a username of “DirectorOfHematology”.

The role assigned to the new user should be “User” NOT “Admin”.

- Put in your name where names are required, and input the password “password”.
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2) Assign privileges, Divisions, and Clinics. Also, import health records.
Steps/Information: .
) = Lis e, s
- Assign the “Hematology/ Oncology” Division to the newly created user. - S50 5 ser
- Check to make sure the “Hematology/ Oncology” Division opcrabes out of the Kenwood
Clinic. If not, assign the Kenwood Clinic to that Division. Vidiens
- Import health records from the two files “HematologyOncologyQlJanuary.csv” and
“HematologyOncologyQZApril.csv”. Location of files will be giwven.
- Log out of the "Administrator” account. ,é
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3) Login as the newly created Director of Hematology, and view utilization.

Steps/Information:
- View drilldown and change some parameters by clicking the “?” at the end of a row.
- View a report of the data with various options. . . .
- Export a report to .pdf format.- D.«dﬂ ¢ éow:ﬁfﬁf't- PM‘ Fw’l h"&’;‘k”% v - slow
- Log out of the “DirectorOfHematology” account. i (’)Cf"'ﬁ /cc’n i»‘_“) ot sSeny € >
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Steps/Information: Jser 8el=
- Login with credentials of username="SpecialDirector”, password="password” s {U”,.,n /@&f’(s .
- View the utilization of the Divisions and Clinics assigned to this user. WW 7o
- Pay special attention to the wvalues. L\ e %
- Log out of the “SpecialDirector” account. L - noprizer
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5) Log'back in as the Administrator, make changes, and view resu lng utlllzatlon
Steps/Information:

- Login as the Admin with the credentials above.

- Change the date period of Quarter 1 of 2011. Make the start date Feb. 1°,

- Press save and log out of the Admin account.

- Log back in as “SpecialDirector”.

- View utilization after the change, and then log out.
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User Testing Scenarios:

1) Login as an Admin, and create a new user account for the Director of Hematology.
Steps/Information:

- Login credentials for Admin are username="“Administrator”, password="password”.

- Create new user and give that user a username of “DirectorOfHematology”.

- The role assigned to the new user should be “User” NOT “Admin”.

- Put in your name where names are required, and input the password “password”.
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2) Assign privileges, Divisions, and Clinics. Also, import health records.
Steps/Information:

- Bssign the “Hematology/ Oncology” Division to the newly created user.

- Check to make sure the “Hematology/ Oncology” Division operates out of the Kenwood
Clinie. If not, assign the Kenwood Clinic to that Diwvision.

- Import health records from the two files “HematologyOnceclogyQlJanuary.csv” and
“HematologyOncologyQZ2Bhpril.csv”. Location of files will be given.

- Log out of the ”“Administrator” account.
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3) Login as the newly created Director of Hematology, and view utilization.
Steps/Information: '
- View drilldown and change some parameters by clicking the “?* at the end of a row.
- View a report of the data with various options.
- Export a report to .pdf format.
- Log out of the “DirectorOfHematology” account.
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4) Login as a different Director at the hospital and view utilization.
Steps/Information:

- Login with credentials of username="SpecialDirector”, password="password”

- View the utilization of the Divisions and Clinics assigned to this user.

- Pay special attention to the wvalues.

- Log out of the ”“SpecialDirector” account.
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5) Log back in as the Administrator, make changes, and view resulting utilization.
Steps/Information: _

- Login as the Admin with the credentials above.

- Change the date period of Quarter 1 of 2011. Make the start date Feb. 1°%.

- Press save and log out of the Admin account.

- Log back in as “SpecialDirector”.

- View utilization after the change, and then log out.
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